A s the volume and complexity of surgical proc c cedures continue to grow, anesthesiologists are being challenged to provide patients with the "optimal surgical experience", good operating conditions and rapid recovery time without side effects. 1 Inguinal herniorrhaphy is one of the most commonly performed operations. It can be performed under local anaesthetic infiltration, regional or general anaesthesia. Regardless of the anesthetic technique, prevention and treatment of the postoperative pain must be addressed. Theoretically, the same modalities for pain relief should be available for all types of anaesthesia. 2 Inguinal hernia repair is frequently associated with persistent postoperative disc c comfort and distress for the patient and late discharge from the hospital with a loss of the costcsaving benefit. 3 Postcherniorrhaphy pain is usually treated by either nonsteriodal anticinflammatory drugs (NSAIDs) or opioids that are administered either alone or in comc c bination with acetaminophen. 4 Opioids provide effecc c tive analgesia but sideceffects, especially respiratory depression, emesis and sedation, reduce the advantages 
BACKGROUND AND OBJECTIVES:
Inguinal hernia repair is frequently associated with persistent postoperative discomfort and pain and late discharge from the hospital. We evaluated the postoperative analgesic effect of local wound infiltration with tramadol following herniorrhaphy among adult patients. PATIENTS AND METHODS: Forty-three adult male patients were randomly assigned to two groups; group T (n=23) received tramadol 1 mg/kg in 10 mL 0.9% normal saline and group B (n=20) received 10 mL of 0.25% bupivacaine, both as a local wound infiltration prior to skin closure. Postoperatively, pain severity, time to first analgesic requirement, analgesic consumption, and incidence of side effects were recorded. RESULTS: During the first postoperative day, there was a significant difference between the two groups in the re--corded visual analog scale rating higher in group B (P<.05) and the time to first analgesic requirement (6.6±0.99 hours in group B vs 3.7±0.74 hours in group T; P<.05). There was no difference in the incidence of side effects among the two groups. Postoperative consumption of fentanyl and diclofenac was higher in group B than group T (65% vs 18% and 80% vs 21.7%, respectively, P≤.005). CONCLUSIONS: Locally infiltrated tramadol prior to herniorrhaphy wound closure provides better pain relief compared to bupivacaine in adult patients.
of these medications in outpatient surgery. 5 Some surc c geons perform ilioinguinal nerve blockade or deposit local anaesthetics directly into the wound. 2, 3, 6 Tramadol is a centrally acting analgesic. Its analgesic effects are mediated by at least three different mechanisms: it is a weak µ opioid receptor agonist, it inhibits the reupc c take of the neurotransmitters hydroxytryptamine (5c HT) and noreadrenaline in the descending inhibitory pain pathways, and facilitates 5cHT release. 7, 8 Recent studies suggest that tramadol possesses some local anc c esthetic properties when applied to peripheral nerves. 9c 11 A dose of 100 mg tramadol added to 40 mL of 1.5% mepivacaine improved the quality of the brachial plexus blockade in patients scheduled for forearm and hand surgery. 7 Administration of analgesic agents prior to emergence from general anaesthesia is associated with an acceptable comfort level for the patient in the early postoperative period. 12 We conducted a randomized, prospective, doublecblinded study to compare tramadol versus bupivicaine wound infiltration in reducing postc operative pain following inguinal hernia repair.
PATIENTS AND METHODS
Following approval from the King Abdalaziz University Hospital ethics committee, 46 male patients aged 18c50 years, with American Society of Anesthesiology classific c cations of I and II, undergoing an inguinal hernia repair under general anaesthesia, consented to participate in this randomized, doublecblinded, clinical trial. Patients with a history of drug dependency, gastritis or duodenal ulceration, difficulty in communication or a history of allergic reaction to the study drugs and patients refusc c ing general anaesthesia were excluded from the study. Patients were allocated randomly into one of two groups: Group T (n=23) received tramadol hydrochloc c ride (Tramadol, Grunenthal, Germany) 1 mg/kg in 10 mL of 0.9% normal saline as a local wound infiltration, starting from the external oblique aponeurosis up to the skin prior to skin closure, while Group B (n=23) rec c ceived 10 mL of 0.25% isobaric bupivacaine (Marcaine, AstraZeneca, United Kingdom) using the same infilc c tration technique. Randomization was performed with a computercgenerated randomization table using sealed envelopes. Block randomization was used to protect against imbalanced treatment assignment. The anesthec c siologist and patient were blinded to the study medic c cine. A third investigator not involved in the infiltration technique or the assessment of the patient response postoperatively prepared all syringes of the study medic c cations. All patients were precmedicated with 0.5 mg/ kg of oral midazolam. The same anesthetic technique was used for both groups: 3 µg/kg IV fentanyl and 2c3 mg/kg IV propofol as induction agents and 0.15 mg/kg IV cisatracurium as a noncdepolarizing muscle relaxc c ant. Maintenance of general anaesthesia was ensured by 1c1.5 vol% isoflurane in 1:1 O 2 and N 2 O. The muscle relaxant effect was reversed at the end of surgery. In the postanesthesia care unit (PACU), pain was assessed usc c ing a visual analog scale (VAS) from 0 to 10, with 0 meaning no pain and 10 meaning the worst pain imagc c inable. Fentanyl IV 25 µg was prescribed for patients with a pain score >4. Patients were discharged from the PACU to the ward after reaching a modified Aldrete score >9. 13 In the first postoperative day, assessment of pain was performed using the VAS every 4 hours, unless the patient was sleeping. The onset of pain, time for first analgesic requirement and any side effects were recordc c ed. A diclofenac suppository of 50 mg was prescribed to patients every 8 hour once the VAS ≥4. Nausea and vomiting were recorded using a 3cpoint ordinal scale (0=none, 1=nausea, and 2=vomiting), 10mg IV metoc c clopramide was used to treat vomiting. Sedation was evaluated on a scale of 0c4 with 0=fully awake, 1=slight drowsiness, 2=sleepy but easily aroused, 3 = fully asleep but arousable and 4=fully asleep, not arousable. Postc operative assessment was performed by an investigator who was unaware of which treatment each patient had received. All statistical analysis was performed using statistical package SPSS for Windows program, version 10.0, Chicago, Illinois, USA. Quantitative data (mean scores for the VAS) were skewed and showed a high scatter. On applying Levene' s test for equality of variance, significant results were not found. The noncparameteric ManncWhitney test was used to compare the two groups. Qualitative variables were compared using the chicsquare test. Whenever the expected value in one or more of the cells in a 2×2 table was less than 5, the Fisher exact test was used instead. Statistical significance was considered as a P value <.05. Results are presented as mean, standard deviation (SD) and standard error of the mean unless otherwise specic c fied.
RESULTS
Fortycthree patients were included in the study, includc c ing 23 in group T and 20 in group B. Three patients inic c tially assigned to group B were excluded due to incomc c plete data collection. There was no difference between the groups in demographic characteristics or in surgical or anaesthesia times (P>.05, Table 1 ). In the first postc c operative day, VAS was significantly higher among pac c tient in group B than group T (P<.05) (Figure 1 ). Time for first analgesic requirement was earlier in group B pac c tients than group T patients (3.7±0.745 vs 6.6±0.992 hours, respectively (P<.05). Postoperative nausea and vomiting were absent in both groups, while sedation was unrecordable in almost twocthirds of the patients (67.4%). The percentage of fully awake patients was slightly higher in group B compared to group T (70% vs 65.2%, respectively). However, this difference was not statistically significant (P=.946). Consumption of fenc c tanyl in the PACU was higher among group B patients than group T (65% vs 18%, P=.005) with 35% of group B needing 75 µg of fentanyl and 30% needing 100 µg of fentanyl to relieve pain. Consumption of diclofenac in the first postoperative day was higher in group B (80%) Table 2 ).
DISCUSSION
Although local anesthetic instillation into surgical wounds was found to be effective in many studies,
12,14c16 the consequences of inadvertent local anaesthetic injection might be lethal since it can be associated with central nervous system and cardiovascular system toxc c icity. 5 Clinical studies have shown that tramadol has a local anesthetic effect 6, 7 with minimal sedation and carc c diovascular compromise.
8c12,14 Grecek et al observed that subcutaneous tramadol infiltration can provide effective analgesia and anticinflammatory effects. 12 Jou et al sugc c gested that tramadol exerts its sensory blocking action by a mechanism similar to that of local anaesthetics in the form of blocking the voltagecdependent Na chanc c nel 14 while Mert and colleagues proposed that the calc c cium concentration in the test solution enhanced the conduction blocking activity of tramadol and reduced it in the presence of lidocaine. 15 Guven et al concluded that tramadol applied to rat sciatic nerve might block the Na channel in a manner similar to lidocaine and block potassium channels more than lidocaine. 16 They found that the depolarization time of the compound acc c tion potential (CAP) was extended equally by applying both lidocaine and tramadol, while tramadol extended half the width of the CAP more than lidocaine due to K channel blocking activity. 16 In our study, we found that local wound infiltration with tramadol prior to wound closure in herniorrhaphy provided significant postopc c erative analgesia when compared to bupivacaine (onset of postoperative pain 6.6±0.9 hours vs 3.7±0.7 hours, respectively).
Altunkaya et al observed that subcutaneous 2 mg/ kg tramadol had a local anesthetic action similar to 1 mg/kg lidocaine and they correlated that to its antinocic c ceptive effect, which might be extended into the postopc c erative period. 10 They noticed that the duration of analc c gesia provided by subcutaneous tramadol with adrenac c line was significantly longer than that of lidocaine plus adrenaline (tramadol 4.9±0.3, lidocaine 4.4±0.7 hours). Demiraran and colleagues demonstrated the same postc c operative pain relief among postcherniotomy pediatric patients. They used 2mg/kg tramadol in comparison to 0.2 mL/kg of 0.25% bupivacaine and reached the same conclusion. 11 In our study, we achieved the same analgec c sic time in the tramadol group (group T 6.6±0.9 hours) using a smaller dose of tramadol (1 mg/kg) among adult postcherniorrhaphy patients. The achievement of a similar analgesic time despite the use of a smaller trac c madol dose might be related to the synergistic effect of the intracoperative fentanyl or the difference in the pac c tient ages in the two studies. The elimination pharmac c cokinetics of tramadol are appropriately described by a twoccompartment model, with a reported elimination half life of 5.1±0.8 hours. 17 While parenteral tramac c dol administered at the time of wound closure relieved postoperative pain for the limited time of 60c90 minc c utes, 18, 19 locally infiltrated tramadol achieved a longer analgesic time than the reported elimination halfclife of parenteral tramadol, which might be related to its local effect rather than to systemic absorption.
As in the study by Demiraran et al, there was no sigc c nificant difference between the study groups in nausea, vomiting and sedation, which might be related to the dose, the route of administration, the timing of infiltrac c tion or the small sample size. To our knowledge, no study has evaluated the pharmacokinetics of locally infiltrated tramadol and further study are needed. In conclusion, locally infiltrated tramadol provides an improved postc c operative analgesia in comparison to bupivacaine with no significant side effects in this set of patients.
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